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INTRODUCTION
Urban ponds and lakes preserve a record of natural events and 
anthropogenic activities on time scales of decades to centuries. 
Especially sedimentary records of metal contamination provide 
insights into the industrial history of a region. I present here a 
metal contamination record of Wethersfield Cove, located in the
South Meadow region of Hartford CT (Figure 1). This area used 
to be a bend in the Connecticut River (Figure 2) but became a cove 
after the floods of 1692, with a narrow connection to the CT River 
(Figure 3). The River is tidally influenced near Hartford, and at 
“high tide”, suspended sediment enters the cove and settles in 
the quiet waters, providing high resolution sedimentary mud records 
that potentially cover 300 years. Current cores are up to 80 cm long.
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Figure 1. Connecticut with Wethers�eld Cove (WC), and the Still River and Jarvis 
Creek locations mentioned in the text.

STUDY LOCATIONS AND METHODS
Cores were taken with a percussion corer with a 4 cm diameter plastic 
pipe. Three cores were taken in the deepest part of Wethers�eld Cove 
(Figures 3 and 4). For comaprison, data from a core from a small cove 
along the Still River north of Danbury are presented, together with data 
from salt marsh cores from the Jarvis Creek marshes near Branford, CT. 
We determined the bulk dry density of the sediment, and measured the 
concentrations of Hg and 22 other trace elements. Mercury was analyzed 
with a DMA-80 (Milestone) with +/- 5 % precision and trace elements were 
measured on pressed pellets with a S-4 Pioneer XRF (Bruker) at similar 
precision. The Still River and Jarvis Creek cores were dated with 
210Pb -137Cs -14C, and similar studies are ongoing for the WC cores.

Figure 3. Connecticut River near southern Hartford and Wethers�eld, with 
Wethers�eld Cove, the  Trash to Energy plant (TTE), the approximate location of 
the former HELCO power plant (orange rectangle), and the Waste Water 
Treatment Plant (MDC) on Dutch Point . Wethers�eld Cove is in the orange circle.
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Figure 4. Wethers�eld Cove with coring sites (red dot) and potential 
sediment sources. Connecticut River to the right.

RESULTS - MERCURY
Three cores in WC were analyzed for Mercury, showing concentrations up
to 3 ppm Hg. There appears to be a pattern of low concentrations in the 
top (zone I) with a “high” in the central part (zone II) and lower Hg in the 
bottom section of the cores. A typical coastal marsh Hg pro�le from Jarvis 
Creek is shown for comparison, with concentrations up to 350 ppb Hg.

POTENTIAL SOURCES OF POLLUTANT MERCURY ALONG THE CONNECTICUT RIVER
The HELCO powerplant started operations in 1928 and came full strength on-line in 1934 with 
one of the �rst GE engineered  “ mercury powerplants”, where mercury was the working �uid.
The higher boiling temperature of Hg gives it a thermodynamic advantage in e�ciency over 
steam. The HELCO plant had a mercury turbine cycle and a secondary steam turbine cycle.
Mercury had to be replenished because of leaks/spills, which suggests an environmental source
of Hg pollution. Scientists from UMASS (Amherst) and Amherst College have described sediment
from coves further south along the Connecticut River that also have high Hg concentrations, with
a drop to sub ppm Hg ~ 1965 (�de Jon Woodruf). The MDC facility also presents a metal source 
for the River and its coves.  The high Hg levels in the Still River and its coves stem from the 
historic Danbury hatmaking industry (“mad as a hatter”). The Jarvis Creek Hg burdens stem 
from transported hatting Hg and regional atmospheric deposition of pollutant Hg.

Metal pro�les in Wethers�eld Cove, show a pattern with low
concentrations at the top and variable enrichment in the central
section of the core. Most of these concentrations are relatively 
high compared to those in other wetland locations in Connecticut.
Non-pollutant trace elements in the WC-2 core show pro�les with 
only modest variations . The Rb-normalized pollutant 
pro�les show di�erent enrichment patterns for di�erent metals, 
suggesting that dilution with non-polluted sediment is not the 
main cause for the in-core concentration variations.

The HELCO
powerplant with 
the precursor
of the I-91

Core pro�le from the Still River, north of 
Danbury, with copious amounts of 
‘legacy hatting mercury’.  The two peaks 
represent  two major �ood periods in 
Connecticut over the last century that 
mobilized upland sediment high in Hg. 

1965?

Thanks to my SCIE628 class of summer 2011 for �eld and analytical work, and to John Woodru� and Anna Martini for sharing 
unpublished data on the southern CT River coves.
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Figure 2. Historic map of the Connecticut River
prior to the 1692 �oods (Barber, J.W., 1838).

The sediment in Wethers�eld Cove is strongly contaminated with the 
metals Hg, Cu, Zn, Pb and Cr (with Arsenic - up to 10 ppm). The 
patterns of contamination vary for each metal. The high 
concentrations of these metals may have been caused by discharges 
from the nearby waste water treatment plant , but may be also  a 
direct result of the trapping of very �ne-grained sediment with high 
metal burdens. An alternative explanation for the high Hg 
concentrations is the documented loss and spillage of Hg from the 
historic HELCO powerplant in South Meadows just north of 
the Cove.  Anecdotal eyewitness accounts attest to Hg spills during 
resupply operations. The Hg concentrations in the Cove are 
lesser in magnitude than those in the Still River area, which has 
the historic hat-making industry as its Hg source. The Jarvis Creek 
records provide evidence for the Hg background pollution in 
Connecticut, a mixture of a variety of point sources and atmospheric 
deposition, modi�ed by sediment focussing.

CONCLUSIONS
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